evidence has ever been adduced that hairiness of the inner aspect of the cheek is a condition that existed in the remote ancestors of man. The occurrence of a single hair follicle in a human cheek mucosa is unlikely therefore to have any phylogenetic significance.
On a priori grounds it would seem probable that this hair follicle arose as an aberration of development during foetal or early life. It has been shown, however, that even during late adult life sebaceous glands develop in human oral mucosa previously devoid of them (Miles, 1958a, b) . The possibility cannot be discounted therefore that this hair follicle also developed relatively late in life. REFERENCES MiLs, A. E. W. (1958a) Brit. dent. J., 105, 235.
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To obtain detailed information concerning the effect of various factors upon the initiation and development of dental caries it is necessary to have available an experimental animnal in which can be produced an adequate and acceptable version of human dental decay. The Rhesus monkey has a tooth form approximating reasonably closely to that of man, and it develops caries within nne to three years, but it is a comparatively large animal and its use in studies requiring many individuals is rarely feasible. The albino rat which has been used so successfully in a large number of biological investigations is the animal of choice in the study of experimental caries.
Occurrence of dental caries in the rat.-When maintained on natural diets the rat does not normally develop caries. Some strains of rat are highly resistant to the onset of the disease in any dietary circumstances, and it is apparent that genetic factors play an important part in caries susceptibility in the rat (Hunt et al., 1955) . Nevertheless certain strains of caries-susceptible animals have been-bred and are available for the study of the disease.
Type of dentition in the rat.-The rat has an incisor and three molars in each quadrant of the jaw. The incisor is continuously erupting and is not suitable for studying caries. The three molars together measure about 7 mm mesiodistally and the average width is about 2 mm. The molars are traversed by several deep buccolingual fissures and the tips of the cusps are developmentally devoid of enamel. Fig. I shows a second mandibular molar which has been ground lingually to show the depth of the fissures. It is stained with alizarin red-S to differentiate the enamel and dentine.
Site of caries.-In our own animals only fissure caries has been observed and this is the type of the disease which will be discussed. Other workers (Stephan, 1951; McClure, 1952) have described the production of interproximal and smooth surface lesions in the rat. This subject has been well reviewed by Stephan and Harris (1955) . Fig. 2 illustrates the appearance of gross fissure caries in the first mandibular molar. Fig. 3 shows occlusal views of gross fissure caries. It is widely accepted that the rat develops various degrees of tooth decay which are similar in many respects, both microscopically and grossly, to caries in man.
Dietary regime necessary for the production of dental caries.-One of the earliest cariogenic diets to be studied systematically was that designed by Hoppert et al. (1932) . This was a diet containing coarse corn particles; if the diet was finely ground so that it all passed through a sixty-mesh sieve no caries was produced. It was considered that the impaction of the hard particles of the diet within the fissures of the molar teeth was a significant factor in the production of this kind of caries. Whilst much valuable information was obtained, it was an unsatisfactory type of the disease if comparison were to be made with tooth decay in man. Subsequently, McClure (1945) , Sognnaes (1948) and described carious lesions in rats which had received finely powdered purified diets containing 67 % of sucrose and nutritionally adequate for the rat. It is now accepted that impaction of food and subsequent fracture play little part in the initiation of this type of rat caries. Other workers have used similar by many workers. It is, however, unjustifiable to claim that the maxillary molars per se are less susceptible to decay than the mandibular molars, since variation in local environmental factors may be a major cause of the difference. purified diets (Hartles et al., 1956) , the major components of which are given in Table I . On this type of diet gross caries develops in three to six months, mainly in the mandibular molars. If the sugar in the diet is replaced by potato starch the incidence of caries is very much reduced (Hartles and Lawton, 1957) , see Table  II . The figures quoted in Table II also give an indication of the difference in distribution of the lesions between the mandibular and maxillary molars. This observation has been confirmed Hartles and Lawton (1957) .
Influence ofpre-natal diet upon the development of caries in the rat.-It is important to distinguish between the local effect of a particular dietary regime and the truly nutritional effect operating throughout the period of tooth development. The early work of Sognnaes (1948) showed that the greatest incidence of caries was in those rats which had been exposed to the influence of the cariogenic diet during their ante-natal, suckling and post-weaning life. A summary of Sognnaes' results is shown in Table III In the rat first molar the enamel begins to calcify at birth, appositional growth is completed at about the tenth to eleventh day, and the tooth starts to erupt at the nineteenth day. The second molar is two or three days later in its development, and the third molar does not begin to calcify until fifteen days after birth and first appears in the oral cavity at the thirty-fifth day.
The first attempts to determine the " protective" factors in natural diets were directed towards the mineral content (Sognnaes and Shaw, 1954) . The natural diet, a laboratory pelleted food, was ashed at 550°C; the resulting ash was then used as the sole source of minerals in the purified diet in place of the salt mixture normally added to the diet. When this modified diet was given to rats during pregnancy and lactation, and the offspring weaned on to the original purified diet, there was a significant reduction in the incidence of dental caries. When the modified diet was given throughout the pre-and post-natal life there was an even greater reduction in caries (Table IV) . One interpretation of these results is that the " natural" ash influences the development of caries in the rat both developmentally and environmentally. The authors showed that the effect was not caused by the fluoride content of the ash. This is a potentially profitable line of investigation and may eventually reveal trace elements other than fluoride which are essential for the development of a caries-resistant enamel. In this respect it is interesting to note the unconfirmed observations of Adler (1957) who reported that drinking water containing 0-1 ppm of molybdenum reduced the incidence of caries in albino rats. It should, however, be pointed out that the animals used in this experiment were receiving a diet of coarsely ground maize meal, a regime producing the " fracture " type of rat caries.
The influence of the oral environment upon the development ofdental caries in the rat.-There are two major factors which bear on the production of dental caries: (1) The inherent resistance of the tooth which, as already discussed, may be influenced by nutritional factors. (2) The effect of the tooth's environment.
The environmental effect can be studied under three main headings: (a) The influence of oral micro-organisms. (b) The effect of suitable substrates on the metabolism of the microorganisms. (c) The influence of the salivary secretions.
The presence of micro-organisms-germ-free animals.-One of the most important contributions which has been made in the study of rat caries has been the demonstration that the disease does not develop in animals which have been born and bred in a germ-free environment (Orland, 1955) . These germ-free animals did not develop caries when given a diet which was highly cariogenic when fed to similar but nonsterile-animals.
The necessity for the presence of suitable substrates in the mouth for the production of caries in the rat.-The importance of the presence of suitable substrates in the oral environment has been beautifully demonstrated in the rat by Kite et al. (1950) . They administered cariogenic diets to one group of animals in the normal manner and to another group by stomach tube. In addition a number of animals in each group was desalivated, a procedure known to increase the caries experience of the individual animal. The results are shown in Table V. In the intact animals, those receiving diet in the normal way developed caries, those fed by stomach tube did not. In the desalivated animals the caries experience of the normally fed animals was greatly increased; there was still no caries in the tube-fed animals. As a result of these experiments two most important factors, which were long suspected, have been conclusively demonstrated as being of importance in the production of dental Kite et al. (1950). caries in the rat: (1) In the complete absence of micro-organisms but in the presence of food debris, caries does not develop.
(2) In the complete absence of food debris but in the presence of abundant micro-organisms caries again does not develop. Further, it has been shown that caries-susceptible animals maintained on a diet rich in protein and fat but essentially devoid of carbohydrate do not develop caries.
The influence of the salivary secretions.-The removal of the salivary glands, particularly the parotid, causes a great increase in the caries experience of the rat (Tables IV and V) . This subject has been reviewed by Schwartz and Weisberger (1955) . The earlier in life that the glands are removed, the greater is the effect on the development of caries. This has led to the suggestion that the saliva has a part to play in the maturation of the rat enamel. This lacks conclusive experimental proof although it has been shown that the ability of rat enamel to take up stain and radioisotopes diminishes with increasing age.
It has also been postulated that changes in the salivary gland secretions may explain the altered caries-susceptibility observed following interference with the function of certain endocrine glands. Hypophysectomy in the rat leads to histological changes in the submaxillary glands and to an increase in dental caries . Bixler et al. (1955) observed changes in the adrenals after removal of the salivary glands from the rat. It has also been reported that the injection of oestrogens into intact rats caused a greater increase in caries than did the injection of androgens . Several observers during'the last few decades have claimed that human sufferers from diabetes mellitus are especially prone to dental decay. Nichols and Shaw (1957) could not demonstrate any increase in caries in rats rendered diabetic by intravenous injection of alloxan. Other workers, however, have reported an increase in caries experience in the rat following the injection of alloxan (Hartles and Lawton, 1958) (Table VI) .
A possible interrelationship between the endo-32 crine system and salivary secretions is potentially of the utmost importance. If the balance of the oral environment can be altered by endocrine imbalance, it may go far to explain many of the apparent anomalies so frequently observed in the caries experience of individual humans. In this brief survey an attempt has been made to show that the rat is an animal in which an acceptable version of human dental caries can be produced. The occurrence of the disease in the rat offers the possibility of studying the factors involved in the tetiology of caries in a controlled fashion, and by its intelligent use it may enable information to be gathered which would be difficult to obtain if studies were confined to man.
